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The characteristic chemical changes in the blood after upper gastro- 
intestinal tract obstruction are:  a  fall in chlorides, a  rise in  the CO, 
combining power, and an increase in the non-protein nitrogen and urea 
nitrogen (1).  These changes have been interpreted by some as due 
solely to the increased loss of water and salts through vomiting and 
increased excretion into the intestinal tract with consequent dehydra- 
tion and kidney retention.  Others think there is a primary chemical 
intoxication which is at  least one factor in the characteristic blood 
changes.  Toxic substances may come from the intestinal mucosa, from 
the activity of bacteria within the lumen of the intestine, or possibly 
be  formed in  the process of  protein disintegration throughout the 
body. 
Whipple and his coworkers (2) have emphasized especially the r61e 
of proteoses in the intoxication.  These may be isolated from the con- 
tents of the obstructed gut and arise, they think, from the intestinal 
mucosa.  It has been shown that the symptoms characteristic of in- 
testinal obstruction may be reproduced by the intravenous injection 
of the proteoses.  Animals so injected show a  rise in the non-protein 
nitrogen and urea nitrogen of the blood with an increased nitrogen 
excretion. 
In certain other chemical intoxications such as in  burns (3), x-ray 
intoxication  (4), and  lobar  pneumonia (5),  the chloride metabolism 
is similar to that observed in intestinal obstruction.  These facts to- 
gether with other observations in intestinal obstruction suggest that 
the chloride loss through vomiting and increased  secretion into the 
intestinal tract  may not entirely account  for the changes in  blood 
chloride.  In seeking other possible causes for the loss in chlorides we 
have studied the blood chemistry of dogs with different types of pro- 
teose intoxication with special reference to the chlorides. 
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TABLE  I. 
Chemical Findings after Injection of Proteose from Intestinal Content of Dogs with 
Obstruction  at Different Levels. 
Blood (amount per 100 cc.) 
Hrs. 
Dog  after  Non-  [  CO~  Remarks 
No.  injec- protein I  Urea  Chlo- 
tion  nitro-  ~ nitro-  rides  as  combin- 
gen  gen  NaCI  mg  power 
rol.  rag.  rag.  per cen~ 
10.7  480  30.5  Intestinal content from dog  with obstruc- 
tion of jejunum 
17.5  460  18.3  Vomiting and diarrhea 
16.1  410  14.5  Died during night 
12.6  480  32.4  Intestinal content from dog  with obstruc- 
tion of jejunum 
19.6  490  21.9  Vomiting and diarrhea 
23.8  460  17.2  Died during night 
16.8  460  34.3  Intestinal  content from  dog  with  pylork 
obstruction 
17.5  500  21.9 
20.3  490  21.9  Vomiting and diarrhea 
18.2  480  26.6  Recovered 
15.4  490  22.8  Intestinal  content  from  dog  with  pylori¢ 
obstruction 
21.0  480  11.0 
25.9  500  7.2 
43.3  450  13.4  Died 
12.6  470  39.3  Intestinal content from dog with  cardiac 
obstruction 
22.4  470  5.0  Died 
14.0  460  33.4  Intestinal  content  of  dog  with  cardiac 
obstruction 
17.5  490  32.4 
19.6  490  24.7 
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TABLE  II. 
Blood Chemical Findings  after the  Intravenous  Injection of Witte's Peptone. 
Blood (amount  per 100 cc.) 
Dog No.  .H  a  "~ a  o  ~  ~  .~ ,~  Remarks 
~ol. 
fag.  rag.  rag.  per 
cenl 
6.04  0  36.1  25.7  470  30.5  50 cc. 5 per cent peptone intravenously 
(wt.  ~  36.6  24.8  420  10.7 
12 kg.)  6  66.3  32.7  420  10.7  Died following night 
6-05  0  33.3 16.8  540  32.4  50cc.5percentpeptoneintravenously 
(wt.  ~  37.5  18.2  500 
15kg.)  3  48.2 23.4  540  12.9  Died 
6-18  0  30.0  14.5  520  30.5  50 cc. 5 per cent peptone intravenously 
(wt.  ~  43:6 22.4  480  9.2 
6.7kg).  3  50.029.0  510  10.7  Died 
6-02  0  38.5 17.3  500  40.f  50cc. S per cent peptone intravenously 
(wt.  ~  38.9 17.3  520  32.4 
8 kg.),  2  41.6 23.3~  460 
4  37.0 24.3  480  30.5 
24  52.622.0  360  34.3  50cc. 5 per cent peptone  intravenously 
27  47.629.0  470  30.5 
30  37.0 22.0  450  30.5 
48  52.8 38.8  490  34.3  Recovered 
6.73  0  30.0  7.0  490  37.2  50cc. 5 per cent peptone intravenously 
(wt.  20  20.3  4.7  470  32.4  50  "  5  "  "  "  " 
10.7kg.).  44  26.3  4.7  470  50  "  5  "  "  "  " 
68  24.2i  8.4  440  36.2  50  "  5  "  "  "  " 
92  25.0  9.3  380  33.4  50  "  5  "  "  "  " 
116  28.7  6.5  480  38.1  50  "  5  "  "  "  " 
140  i5.8  440  39.0  50  "  5  "  "  "  " 
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Method. 
Proteose was prepared from the intestinal contents by the method described by 
Ellis (6)  and dissolved in  a  small amount  of distilled water for injection.  All 
injections were  made intravenously.  The  animals were  bled from  the jugular 
vein before injection and at intervals thereafter as indicated in the tables. 
TABLE  III. 
Chemical Findings  after Intravenous Injection of Proteose from Intestine  of Dogs 
with Obstruction but without Toxemia (Treated with Sodium Chloride). 
Blood (amount per 100 cc.) 
Dog No.  Hrs. a|ter  Remarks 
injection  Non-  Urea  C01 
protein  Chlorides  combining 
nitrogen  nitrogen  power 
col. 
rag.  rag.  rag.  per cent 
3.23  0  28.5  12.6  410  25.6 
2  33.3  19.6  410  12.6 
4  36.1  17.5  400  18.0  No symptoms 
3-27  0  31.2  14.0  470  36.2 
2  40.0  18.9  460  10.1  Vomiting and diarrhea 
4  62.5  30.8  460  10.1  Died soon after 
3-41  0  34.9  15.4  500  30.5 
2  36.1  18.2  510  17.2 
4  38.5  19.6  500  19.5  Vomiting 
24  30.3  13.1  500  27.5  Recovered 
3.51  0  25.2  I0.5  470  22.8 
2  27.2  13.3  500  20.0  Vomiting and diarrhea 
4  25.4  11.9  500  14.3 
24  26.1  11.9  490  20.0  Recovered 
In the liver experiment liver  was obtained with sterile precautions from one 
animal and placed free in the abdomen  of  another.  All operations were done 
under ether anesthesia, with aseptic technique.  The  non-protein  nitrogen  was 
determined by  the method of Folin and Wu (7),  the CCh combining power by 
the method of Van Slyke and Cullen (8), the urea nitrogen by the Van Slyke and 
Cullen (9) modification of the MarshaU method, and the chlorides on the tungstic 
acid filtrate in the manner described by Gettler (I0). RUSSELL  L.  HADEN  AND  THOMAS  G.  ORE  643 
EXPERIMENTAL  OBSERVATIONS. 
A  large number of experiments were made.  Typical  results  are 
shown in the tables.  In Table I are recorded the blood chemical find- 
ings in  animals injected with the proteose from other animals with 
obstruction at  different levels.  All show some increase in  the urea 
nitrogen and non-protein nitrogen with a  fall in the CO~  combining 
power.  Four of the six animals died within 24 hours.  Most of them 
had vomiting  and diarrhea.  The chlorides show very little change. 
TABLE  IV. 
Chemical Findings in Blood of Dog with Free Liver in Abdomen. 
Dog 
No. 
5-25 
5-33 
Day 
after 
opera- 
tion 
Blood (amount  per 100  cc.) 
Non- 
protein 
nitro- 
gen 
mg. 
24.8 
29.1 
32.6 
27.0 
27.3 
34.5 
41.6 
44.4 
54.6 
17.7 
24.3 
Urea 
nitro- 
gen 
mg. 
8.4 
9.1 
12.2 
8.4 
7.0 
10.5 
18.9 
15.4 
19.6 
77.1 
112.8 
Chlo- 
rides 
mg. 
49O 
490 
480 
490 
490 
570 
500 
460 
460 
510 
500 
COs 
combin- 
ing 
power 
~ol. 
per  cent 
40.9 
40.0 
34.3 
32.4 
32.4 
30.5 
36.2 
36.2 
40.0 
29.6 
27.5 
Remarks 
7.5 gm. of liver  placed in abdomen 
Died, autopsy negative 
12.5 gin. of liver placed in abdomen 
Died.  No  peritonitis.  Small  ~bunt 
hemorrhagic fluid in abdomen 
As  a  control on  these  experiments several  animals were injected 
with  Witte's  peptone  which  consists  largely  of  proteoses.  These 
showed changes similar to those observed after injection of proteose 
from  animals  with  experimental  obstruction.  The  chlorides  again 
showed no significant changes. 
Animals dying of gastrointestinal  tract  toxemia  usually show at 
autopsy  a  markedly distended gall bladder.  Several dogs were  in- 
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obstruction at different levels.  One animal 24 hours after injection, 
showed a non-protein nitrogen of 124 rag. without significant changes 
in  the  chlorides.  Two  control animals and  several  others  injected 
with material from obstructed animals showed very little change. 
It has been shown that injections of sodium chloride solution will 
prolong the life of animals with high intestinal obstruction and prevent 
the development of a  toxemia.  Four dogs were  injected  with  the 
proteose recovered from the obstructed intestine of dogs in which the 
development of a toxemia was prevented by the injection of salt solu- 
tion.  The results are  shown in  Table III.  One animal showed  a 
marked increase in non-protein nitrogen, two showed clinical evidence 
of intoxication with blood changes, and one showed no symptoms. 
Davidson and Mason (11) found that a proteose intoxication could 
be easily produced in animals by placing liver free in the abdomen. 
The rise in non-protein nitrogen which takes place in such animals is 
due to the absorption of autolyzed protein.  The blood chlorides were 
studied in two such animals.  One showed very  little change in the 
blood chemistry.  One had a very great rise in urea nitrogen and non- 
protein nitrogen without significant change in C02 combining power or 
chlorides. 
DISCUSSION. 
The chemical changes in the blood produced by the  injection of 
proteose were not so marked as those found by Whipple.  This may 
have been due to the fact that a purified proteose was employed.  In 
purifying the proteoses from the intestinal contents,  either the proteoses 
became less toxic or some toxic substance is removed.  In this series 
however, four of six animals injected died. 
There is  no  definite change in  the  chlorides even with a  marked 
rise in non-protein nitrogen.  Likewise with a marked intoxication re- 
sulting from the injection of Witte's peptone, and in dogs with autolyz- 
ing liver within the abdomen, there  is no  significant change in  the 
chlorides. 
These findings would indicate that proteose intoxication is not con- 
cerned in  the  characteristic  fall  in  blood  chlorides  observed  after 
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SUMMARY. 
Dogs injected with proteose recovered from the intestinal contents 
of animals with obstruction at  different  levels  show  no  significant 
changes in the blood chlorides even with a fatal intoxication. 
After  the  intravenous  injection  of lethal  and  sublethal  doses  of 
Witte's peptone there is little change in the chlorides. 
Autolyzing liver in the abdominal cavity produces no change in the 
blood chlorides even with a  very great increase in the urea and non- 
protein nitrogen. 
Proteose intoxication is probably not a  factor in the characteristic 
fall in chlorides seen after intestinal and pyloric obstruction. 
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